The Toronto Mindfulness Scale (TMS; Lau et al., 2006) has been widely used to assess the state mindfulness of participants after practicing mindfulness. Recently, a trait version of the Toronto Mindfulness Scale was developed and initially validated (TMS-T; Davis et al., 2009) . We further examined the psychometric properties of TMS-T using three hundred and sixty-eight Chinese college students (233 females and 135 males) from a public university in Hong Kong. We found that factor analyses failed to support the existence of two-dimensional structure of the Chinese version of the TMS-T (C-TMS-T). The model fit indices indicated a marginal model fit, and the concurrent and convergent validities of the C-TMS-T were not confirmed. The moderate item-to-subscale fit of the decentering subscale indicated that its structural validity was not satisfactory. In addition, the internal consistency coefficient of the decentering subscale using composite reliability (p = .61) was under the acceptable level. Based on the results, we concluded that the application of the C-TMS-T to the Chinese population is premature. Further validation of the C-TMS-T using another sample of participants is recommended, in particular, individuals with meditation experiences.
Introduction
Mindfulness is a key concept in Buddhist teachings concerning the significance of consciousness (R. P. Hayes, present moment experience with a quality of curiosity", decentering is conceptualized in line with Teasdale et al. (2002) as "awareness of one's experience with some distance and disidentification rather than being carried away by one's thoughts and feelings" (Lau et al., 2006 (Lau et al., , p. 1452 . Unlike most self-report mindfulness measures which were originally designed to assess the trait-like or dispositional mindfulness, the TMS was designed to examine state mindfulness immediately after a meditation practice (Lau et al., 2006) . Although the TMS has been widely used in mindfulness-based interventions and training, it has not been translated and validated in other languages.
This may be due to the fact that TMS was originally designed to measure state mindfulness after meditation practice (Lau et al., 2006) ; it would be difficult for researchers to recruit enough qualified participants (i.e., meditators) who would meet the testing requirements. In addition, assessing the single-function role of state mindfulness might limit its application to non-meditation and non-mindfulness practice context. Recently, a trait version of the Toronto Mindfulness Scale (TMS-T) was developed and initially validated by Davis, Lau, and Cairns (2009) , in which they converted the original state version (i.e., items described things that people just experienced) of the TMS (Lau et al., 2006) to a trait measure of people's day-to-day experiences through rewording each item from the past tense into the present tense. This work has extended the use of TMS from a measure of state mindfulness to a measure of trait-like general tendency mindfulness, making the TMS-T a useful tool to be further translated and validated, and applied to non-meditators without mindfulness experiences.
Although the feasibility of TMS-T in college students has been examined, the initial validation of the TMS-T (Davis et al., 2009 ) has only confirmed the internal consistency reliability and convergent validity, but not the structural and concurrent validities (Davis et al., 2009 ). Thus, a further examination of structural and concurrent validities of the TMS-T is warranted. Secondly, although participants without meditation experiences were mixed with experienced meditators in Davis et al. (2009) , the results from this study did not distinguish the contribution of the college students from the experienced meditators.
Considering the growing interest of mindfulness in a Chinese context, validation of the TMS-T (Davis et al., 2009) that is based on a widely-accepted theoretical framework can make significant contributions to the area. A validated TMS-T could help researchers make better choices when investigating the relationship of trait-like mindfulness with other key concepts (e.g., well-being, emotion regulation, and emotion adjustment), and evaluate the effectiveness and mechanisms of mindfulness-based training. The purpose of the current study was to investigate the psychometric properties of the TSM-T in a sample of Chinese college students in Hong Kong who are without meditation experiences. The structural validity was tested by conducting confirmatory factor analysis while the convergent and concurrent validities were tested by examining the relation between trait mindfulness and its criteria-related variables. To be in line with previous studies (Davis et al., 2009; Lau et al., 2006) , both the subscales of curiosity and decentering were expected to be positively associated with mindfulness and subjective well-being, but negatively correlated with anxiety.
Method Participants and Procedure
The participants were 368 Hong Kong Chinese college students (233 females and 135 males) who attended Physical Education (PE) classes at a public university in Hong Kong. The average age of the students was 20.3 years (SD = 1.2; range = 18-25). Toronto Mindfulness Scale -Trait Version 728
With permission of the researchers who developed the TMS-T (Davis et al., 2009) , the instrument was translated into Chinese by two bilingual experts through a committee approach. A back translation from Chinese to English was completed by another two bilingual experts. The steps for the transcultural validation of psychometric instruments were followed (Hambleton, 2001 (Hambleton, , 2005 . Six Hong Kong native Chinese college students were invited to complete the Chinese translated TMS-T (C-TMS-T), and minor modifications were made based on the suggestions of the students on the wording and syntax to enhance item clarity.
The packages of questionnaires were administrated in classrooms of PE classes which took approximately 15 minutes to complete. The students were given a written introduction to the study and informed of their voluntary role in completing the questionnaires. Four PE classes, with 85 participants, were randomly selected from 17 PE classes to repeat the C-TMS-T after a one-month interval in the same classrooms under similar conditions to assess test-retest reliability.
Measurements
The Chinese Toronto Mindfulness Scale -Trait Version (C-TMS-T) consists of 13 items under a two-factor structure, namely curiosity (6 items) and decentering (7 items). All the items are rated on a 5-point Likert scale, from 0 (not at all) to 4 (very much).
Given its wide application as a multidimensional mindfulness measure with satisfactory reliability and validity, the a Chinese student sample (Deng et al., 2011) , with internal consistency reliabilities (Cronbach's alpha) of the subscales ranges from .45 to .84. In the current study, the internal consistency reliabilities of all the subscales are above .75, except for the non-reactive subscale which is .56.
The Satisfaction with Life Scale (SWLS; Diener, Emmons, Larsen, & Griffin, 1985) is selected to examine the concurrent validity of C-TMS-T. The SWLS is a 5-item measure which is widely used to represent the cognitive evaluation of subjective well-being. All items on the SWLS are scored on 7-point Likert scale (1 = strongly disagree to 7 = strongly agree). The SWLS was translated into Chinese and validated in a Chinese community population (Xiong & Xu, 2009 ). The internal consistency reliability (Cronbach's alpha) of the Chinese version SWLS is .78.
Lastly, the State-trait Anxiety Inventory (STAI; Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983 ) is also selected to examine the concurrent validity of C-TMS-T. The STAI is a 40-item self-report instrument which consists of a 20-item state anxiety scale and a 20-item trait anxiety scale. It has long been used to measure both state and trait anxiety using a 4-point Likert scale (1 = not at all to 4 = very much so). A Chinese translated version of the STAI demonstrated adequate reliability and validity in a sample of Chinese college students (Li & Qian, 1995) .
Given that we were aiming to examine the relation between trait mindfulness and its criteria-related variables, only the trait anxiety scale (TAI) was used in the current study. The internal consistency reliability (Cronbach's alpha) of the TAI is .88.
Data Analysis
Descriptive and standard psychometric analyses were performed using SPSS 18 to evaluate the structural and substantive validity of the C-TMS-T. A confirmatory factor analysis (CFA) was conducted to test the factor structure of the C-TMS-T using Mplus 7 (Muthén & Muthén, 1998 -2012 . To evaluate the model fit, the following fit indices
were assessed: (1) chi-square to df ratio (χ 2 /df), wherein a value of no more than 3 indicates a good fit (Carmines & McIver, 1981) ; (2) the comparative fit index (CFI); (3) the Tucker-Lewis index (TLI); (4) the root-mean-square error of approximation (RMSEA); and (5) the standardized root mean square residual (SRMR). Generally, values of the CFI and TLI exceeding .90 indicate a good fit (Hu & Bentler, 1999) . For the SRMR and RMSEA, the criterion for a good model fit is < .05, and .05 ≤ RMSEA < .08 indicates a reasonable fit (Browne & Cudeck, 1993; Hu & Bentler, 1999) . The intraclass correlation coefficient (ICC) was used to estimate the test-retest reliability index of each C-TMS-T subscale score.
Results

Structural Validity
Explorative factor analysis, using principal component analysis and promax rotation, was conducted on the 368
cases. Although four latent factors with eigenvalues greater than 1.0 were revealed, scree-plot analysis clearly suggested a two-factor solution (see Figure 1) . To confirm the number of latent factors, we further employed the parallel analysis maximum likelihood method (PA-ML) using Mplus 7. Based on the average eigenvalue, the two-factor solution was confirmed, but only a singlefactor structure could be confirmed based on the 95% eigenvalue. A two-factor solution was preferred by adopting a less strict method. Subsequently, a second analysis was conducted, which specified two factors to be identified using principal component analysis and promax rotation. The total variance explained by this two-factor solution was 40.82%. The results of the Kaiser-Meyer-Olkin measure of sampling adequacy and Bartlett's test of sphericity were .859 and 1090.21 (df = 78, p < .001), respectively. Table 1 summarizes the factor loadings of the 13 items categorized according to the latent factors and the C-TMS-T item-subscale structure. Items 4 and 7 (under the decentering subscale) were found to load on to Factor 1 (the curiosity factor). Items 1 (under the decentering subscale), 3 and 10 (under the curiosity subscale) appeared to be cross loading onto both scales, although Items 3 and 10 still primarily loaded onto Factor 1. Note. Curiosity refers to Factor 1 and decentering refers to Factor 2.
Skewness and kurtosis ranged between −1 and 1, indicating that the data were univariately, normally distributed.
Therefore, we conducted a further confirmatory factor analysis using Mplus maximum-likelihood to confirm the existence of the two-factor structure of the C-TMS-T. Model fit indices indicated a marginal fit, where χ (Lau et al., 2006) , and 13-item C-TMS-T are included in Table   2 . Curiosity subscale factor loadings were statistically significant, and moderately large in magnitude, ranging from .54 to .72, and composite reliability (CR) was p = .82. However, the decentering subscale factor loadings were not satisfactory, ranging from .34 to .53, with composite reliability of .61. With the purpose of refining the C-TMS-T, we reviewed the contents of the three items (1, 2 and 4) with factor loadings below .40, and all three items were removed. Another confirmatory factor analysis was conducted. The revised two-factor structure of the C-TMS-T showed a much better model fit, χ (90%CI) = .065 (.049, .082). The standardized factor loading with items of the revised C-TMS-T (item 1, 2 and 4 deleted) are included in Table 2 (10-item model). Although the model fit improved in the revised 10-item C-TMS-T model, the reliability of the decentering subscale decreased below .60. The composite reliability for the curiosity and decentering subscales, in the 10-item C-TMS-T, were .82 and .56, respectively. Taken all of this into consideration, we decided to retain these three items in order to keep it consistent with the original 13-item scale. Note. Adapted from Toronto Mindfulness Scale -Trait Version, Davis et al. (2009) . The 10-item model refers to two-factor TMS-T model with Items 1, 2 and 4 deleted.
Substantive Validity
Descriptive statistics for the subscales of curiosity and decentering of the C-TMS-T are shown in Table 3 . The correlations between the items and subscale scores were moderate for the curiosity subscale and low for the decentering subscale. The internal consistency reliabilities derived from the exploratory factor analysis (EFA) using Cronbach's alpha were high at .82 for the curiosity subscale, and low (at .60) for the decentering subscale, suggesting good and moderate item homogeneity, respectively. 
Test-Retest Reliability
The test-retest reliability of C-TMS-T using intraclass correlations (ICC) is presented in Table 3 . The reliability coefficient was .73 for the curiosity subscale and .66 for the decentering subscale, indicating adequate test-retest reliability for both of these two subscales.
Concurrent and Convergent Validities
In addressing the concurrent and convergent validities, the correlations between the scores of the two subscales of C-TMS-T and both the FFMQ, TAI and the SWLS are summarized in Table 4 . The curiosity was significantly and positively correlated with subjective well-being, however, the correlation between decentering and subjective well-being was not significant. Both the correlations between curiosity and trait anxiety as well as between decentering and trait anxiety were not significant. Both the curiosity and decentering were significantly and positively correlated with observe and non-reactive in the FFMQ. Although the curiosity was significantly and positively correlated with describe in the FFMQ, the correlation between decentering and describe was nearly zero. Both the curiosity and decentering were found to be negatively correlated with acting with awareness and non-judging in the FFMQ, and all of the correlations were significant except for the one between curiosity and acting with awareness, which was not significant. Note. SWLS refers to the Satisfaction with Life Scale; TAI refers to the trait subscale of the state-trait anxiety inventory; FFMQ refers to the Five Facet Mindfulness Questionnaire; Actaware refers to the Acting with awareness subscale. *p < .05. **p < .01.
Discussion
The aim of the current study was to examine the psychometric properties of the C-TMS-T using a sample of Chinese college students in Hong Kong. Factor analyses failed to support the existence of two-dimensional structure of C-TMS-T, with goodness-of-fit indexes marginal at best for the original 13-item C-TMS-T. Although a modified 10-item C-TMS-T reached an acceptable model fit, the reliability of the subscale of decentering decreased to an unacceptable level. The evidence for the substantive validity of the subscale of decentering indicates that it retains poor to moderate item quality and internal consistency. Although both subscales were found to have moderate to good test-retest stability, they failed to receive support for concurrent and convergent validities.
Given the lack of support for the construct validity and reliability of the C-TMS-T, the current findings reflect that the understanding of the same mindfulness items may be different for experienced and naive meditation practitioners (Grossman, 2008 (Grossman, , 2011 , especially in the dimension of decentering. In other words, it is possible that differential item function issues exist between meditators and non-meditators (e.g., Van Dam, Earleywine, & Danoff-Burg, 2009 ). Although the Toronto Mindfulness Scale (TMS) was originally developed for experienced meditators, to assess state mindfulness after meditation practice, it may not be applicable to college students with no previous meditation experience, despite the trait version of TMS having been preliminarily supported in Western college students. The inconsistent item factor loadings, found as a result of the exploratory factor analysis, provide useful information in this respect. The findings of the current study corroborated a recent study by Belzer and colleagues (2013) it is possible that age may be instrumental in the understanding of these items to some degree. However, in order to contextualize this criticism more accurately, future studies should investigate the numbers or proportions of college students in Hong Kong who regularly engage in mindfulness meditation practice, as well as the influence of age difference.
As low to moderate item-to-subscale fit in the subscale of decentering was found, we speculate that possible reasons are based on the item contents. Three items were found to not load onto their original decentering factor (see Table 1 ). Specifically, although Item 1 is supposed to be in the decentering subscale, it was found to load on neither of these two factors. The wording "I experience myself as separate from my changing thoughts and feelings" could possibly be difficult for the students to follow, as they might not have relevant experience of clearly or purposely differentiating/separating the self from the changing thoughts and feelings. Accordingly, they may not be able to fully understand the meaning of experiencing themselves as separate from changing thoughts and feelings. Similarly, the wording of Items 4 "…thoughts more as events in my mind…" and 7 "…receptive to observing unpleasant thoughts and feelings…" could be considered more as a curiosity-oriented item by the students, as they may not have awareness of this frequently in their daily lives, and these two items are therefore rated more closely with other items in the curiosity subscale. This result is consistent with the results of the confirmatory factor analysis, in which the factor loadings of the decentering items were poor to moderate.
Concurrent and convergent validities were identified by calculating the correlations between mindfulness measured by the two subscales in the C-TMS-T, and subjective well-being measured by the SWLS, trait anxiety measured significant and positive correlations with subjective well-being, and significant and negative correlations with state anxiety. Taken all these into consideration, it can be concluded that the C-TMS-T also lacks concurrent and convergent validities.
This study has a few shortcomings, therefore, researchers should be cautious when interpreting and generalizing its results. Firstly, the cross-sectional design might limit interpretation of the results. Secondly, the participants in this study were college students whose age, living conditions and meditation experiences are different from the samples used in previous studies. It is therefore worthwhile to conduct further studies to explore this sample variability. Future studies could also involve individuals with various meditation experiences in interpretations of wording of the items so as to refine the C-TMS-T (e.g., Chinese meditators). Thirdly, the low factor loadings and cross-loadings of a few items revealed in this study suggest that the wording and content of these items may not be commonly used or easily understood by college students. Further studies should be conducted to review and revise these problematic items, and illustrate how these changes may improve item-to-factor loadings. Fourthly, we conducted the EFA and CFA using the same sample of participants. Ideally, the EFA and CFA should be tested in two different samples following a step-wise method. Further studies aiming to examine the psychometric properties of the C-TMS-T can adopt such an approach. Despite the abovementioned limitations, the current study has revealed some strength. The test-retest reliability of the scale has been examined beyond the test of internal consistency reliability. In addition, the concurrent and structural validities were examined beyond the test of convergent validity. Although we failed to support the psychometric properties of the scale, rigid translation and backtranslation procedures were followed and feedback from some Chinese college students was sought. Furthermore, we compared the factor loadings and model fit indices of both the 13-item model and the 10-item model with the original model (Lau et al., 2006) for the purpose to generate the best solution.
To summarise, even though the current study failed to support the construct validity of the C-TMS-T, we cannot confirm that the C-TMS-T is an invalid instrument to measure the trait mindfulness of Chinese college students.
Additional studies should be conducted to provide more validity and reliability evidence for the TMS-T by using different populations, especially to those who have meditation or similar meditative experiences. Researchers are reminded that future validation studies should be conducted before using the TMS-T in cross-sectional and longitudinal studies for the populations without meditation experiences.
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